There exist many characterizations for the sporadic simple groups. In this paper we give two new characterizations for the Mathieu sporadic groups. Let M be a Mathieu group and let p be the greatest prime divisor of |M|. In this paper, we prove that M is uniquely determined by |M| and |N M (P)|, where P ∈ Syl p (M). Also we prove that if G is a finite group, then G ∼ = M if and only if for every prime q, |N M (Q)| = |N G (Q )|, where Q ∈ Syl q (M) and Q ∈ Syl q (G).
Introduction
Let G be a finite group. We denote by π(G) the set of all prime divisors of |G|. It was proved that if G is an alternating group, a finite projective special linear group, a Janko sporadic simple group, or a finite projective special symplectic group, then G is characterizable by the orders of normalizers of its Sylow subgroups [1, 2, 3, 4, 10] .
Mazurov and Shi [11, 12, 13, 14] and Deng [7] proved that some of the almost sporadic simple groups are characterizable by the set of element orders. Chen [5] and A. Khosravi [9] proved that some of the almost sporadic simple groups are characterizable by the set of order components.
Notation 1.
For a prime number q, we define n q (G) = N G (Q) where Q ∈ Syl q (G).
(1.1)
We would like to note that |Z 6 | = |S 3 | = 6, Z 3 Z 6 , and Z 3 S 3 . Therefore |N Z6 (P)| = |N S3 (P)| = 6, where P ∼ = Z 3 is the 3-Sylow subgroup of Z 6 and S 3 . But Z 6 ∼ = S 3 and hence they are not characterizable by these conditions.
Preliminary results
The following lemma is an immediate consequence of [15 
Characterizations of the Mathieu groups
We note that in the proof of Theorem 1.2, we use the classification of finite simple groups. We prove this theorem by using the following lemmas. 
and K/H is a simple group. So
. Now we consider these cases separately. 
, and 11 (7 − 1). Therefore this case is impossible.
Since 11 divides |K/H|, we conclude that 11 divides |C K (Q)|, and hence P ≤ C K (Q), where P ∈ Syl 11 (G). Therefore 
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